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Tuesday, February 10, 2014 375aconformational transformation when it does not interact with the NTD. The
RfaH-CTD in the all-a topology is involved in regulating transcription whereas
in the all-b topology it is involved in stimulating translation by recruiting a
ribosome to an mRNA. Calculations of free-energy landscape and transfer
entropy elucidate the details of the RfaH-CTD transformation process. The
importance of interfacial interactions between the two domains of RfaH is high-
lighted by the compromised structural integrity of the helical form of the CTD
in the absence NTD.
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Coiled coil has served as an excellent model system for studying protein
folding and developing protein-based biomaterials. Most designed coiled coils
function as oligomers, namely intermolecular coiled coils. However, less is
known about structural and biochemical behavior of intramolecular coiled coils
where coiled coil motifs are covalently linked in one polypeptide. Here we pre-
pare a protein which harbors three coiled coil motives with short linkers, termed
tandem coiled coil (TCC) and characterize its structural and biochemical
behavior in solution. TCC consists of three coiled coil motives whose
sequences are derived from Coil-Ser and its domain swapped dimer (DSD).
Modifications include positioning E (Glu) residue at ‘‘e’’ and K (Lys) at ‘‘g’’
throughout heptad repeats to enhance ionic interaction among its constituent
coiled coil motives. The linkers are four-residue-long with sequence G[S/T]
GG to ensure flexibility. Molecular modeling of TCC suggested a compact tri-
ple helical bundle structure with the second and the third coiled coil motives
forming a canonical coiled coil. TCC exists as a mixture of monomeric and
dimeric species in solution. Small-angle X-ray scattering (SAXS) revealed
ellipsoidal molecular envelopes for both dimeric and monomeric TCC in
solution. The theoretically modeled structures of TCC docked well into the
envelopes of both species. Higher ionic strength shifted the equilibrium into
monomer with apparently more compact structure. Secondary structure of
TCC at various ionic strengths remains unchanged probed by circular dichro-
ism. Taken together, our results suggest that our designed TCC is predomi-
nantly monomeric structure through the enhanced ionic interactions, and it is
affected by the concentration of ionic species in the buffer.
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The giant extracellular hemoglobin (HbAg) of the annelid Amynthas gracilis
has a molecular mass (MM) of 3400kDa. In the current work, the characteriza-
tion of MM values of HbAg and its subunits is presented. Electrophoresis,
MALDI-TOF-MS and AUC show that the MM values of HbAg subunits
are very close, but not identical to those of Glossoscolex paulistus (HbGp)
and Rhinodrilus alatus (HbRa) hemoglobins. Analytical ultracentrifugation
(AUC) sedimentation velocity experiments were performed to obtain M for
HbAg in oxy- form. value of 59.3 5 0.2 S was obtained for native HbAg.
From the ratio between sedimentation and diffusion coefficients values for M
of approximately 3400 5 100 kDa for oxy-HbAg was obtained. MALDI-
TOF-MS data gave MM for HbAg subunits. Monomer d is found to exist in,
at least, four isoforms with MM 16,24453Da, 16,45955Da, 16,66755Da
and 16,85553Da, as noticed for HbGp, and not observed for HbRa. Further-
more, the trimer subunit presents two isoforms ((abc)1 and (abc)2) with MM
51,415520Da and 51,610514Da, respectively. This might indicate that the
monomers a, b and c do have isoforms, as found for HbGp and not for
HbRa. The monomeric chains a, obtained from the trimer abc reduction, pre-
sent three isoforms with MM 17,015Da, 17,061Da and 17,138Da, differing
from HbGp that presents four isoforms. A less intense species is observed
at 67,717, and is due to the tetramer abcd contribution. Finally, AUC and
MALDI-TOF-MS data are very close as compared to that obtained for HbGp
and HbRa. Our results show total consistency between M obtained by AUC
and recent partial characterization by mass spectrometry. Finantial support:
FAPESP and CNPq Brazilian agencies.1883-Pos Board B20
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Pectin found in fruit and vegetable waste is a potential renewable feedstock for
production of butanol from Clostridium acetobutylicum. Pectin is an abundant
complex carbohydrate found in the cell wall of plants, but its fermentation
results in low butanol yields. Understanding the process of degradation and
metabolism of the carbohydrate matrix is key to improving butanol yields
from pectin. Transcriptomic analysis of C. acetobutylicum during growth on
pectin identified several genes with potential degradation activity. One of these
genes, CA_C0359, encodes a putative unsaturated rhamnogalacturonyl hydro-
lase (URH). The crystal structure of the recombinant CA_C0359 protein was
solved to a 1.6 A˚ resolution. We present here an overview of the crystal struc-
ture of the CA_C0359 protein, and theoretical results docking various disaccha-
rides into this structure to assess its capabilities for sugar degradation in the
context of functionally similar proteins.
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Flaviviruses are a major cause of infectious disease in human, which include
the Dengue Virus (DENV), West Nile virus (WNV). The genomic RNA
encodes a polyprotein precursor which is processed proteolytically upon trans-
lation to 10 proteins, including three structural proteins (capsid [C], premem-
brane [prM] and envelope [Env]), and seven nonstructural (NS) proteins
(NS1, NS2A/B, NS3, NS4A/B, and NS5). The NS3 is of great interest in
drug discovery because of its N-terminal domain has the protease activity
required for viral replication. The activity of NS3 is regulated by membrane
protein NS2B. Previous studies were using a construct that contains 40 amino
acids from NS2B fused with NS3 protease domain though an artificial G4SG4
linker. We have developed a series of peptidic inhibitors targeting WNV and
DENV proteases. We analyzed their interactions with the protease using both
chemical shift perturbation and docking studies. For the DENV protease, there
is still no potent inhibitor available so far. Using NMR spectroscopy, we
discovered that the conventional DENV protease construct in which NS2B
cofactor region linked with NS3 protease through a flexible liner is not suitable
for drug discovery due to the protein dynamics. Using a co-expression system,
we obtained a protease complex that contains the NS3 protease domain and
50-residue segment of the NS2B. Our results show that this protease complex
exists as a close conformation and active under physiological conditions, which
might be a better construct for drug discovery targeting DENV. We also ex-
pressed and purified a natural form of DENV protease which was shown to
be active in detergent micelles. Our studies will be useful for development of
DENV protease inhibitors.
1885-Pos Board B22
Monitoring Protein Structure on the Surface of Gold Nanoparticles using
NMR Spectroscopy
Ailin Wang, Karen Woods, Tam Vo, Alex Coats, Nicholas C. Fitzkee.
Department of Chemistry, Mississippi State University, Mississippi State,
MS, USA.
Because of their unique spectroscopic properties and biocompatibility, protein-
functionalized gold nanoparticles (AuNPs) have many potential diagnostic and
therapeutic applications. Surface-bound proteins can be used both as molecular
sensors and drug delivery vectors, and the plasmonic properties of gold enable
the detection of very small changes in surface chemistry. Unfortunately, the
design of general-purpose, functionalized AuNPs is severely complicated by
our limited understanding of protein structure on nanoparticle surfaces. Some
enzymes remain active on AuNPs while others are inactive, and it is currently
impossible to predict which behavior will be observed. To address this prob-
lem, we have recently developed several new NMR-based approaches for
monitoring protein structure on AuNP surfaces. We find that the adsorption ca-
pacity of 15 nm AuNPs can be predicted using the native structure, suggesting
that proteins remain globular on the AuNP surface. Additionally, we demon-
strate that proteins can be displaced from AuNPs by organothiols, supporting
a case for reversible binding. Finally, we have used hydrogen/deuterium ex-
change (HDX) to monitor structural perturbations of two model proteins,
